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(54) Disc brake system 

(57) A disc brake system comprises a rotatable hub 12, 
and a disc 14 # the disc being mounted on the hub for 
rotation therewith and for sliding movement relative 
thereto in a direction which is parallel to said central 
rotational axis 22. The system also comprises a plurality of 
resilient force applicators which are mounted between the 
hub 12 and the disc 14, the force applicators acting to 
apply radially-directed forces to the disc 14 and being 
distributed circumferentially around the hub 12. As 
illustrated, there are two slidable discs having teeth 30 
which intermesh with splines 28 on the hub, and the force 
applicators are leaf springs 34. In alternative 
embodiments, rollers (46, Figs. 3-6) prevent relative 
rotation of the hub and disc and permit sliding of the disc, 
and leaf springs (62) may have apertures (66) 
accomodating the rollers. 
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Disc BraXe System 

This invention is concerned with a disc brake system, 
for example for a wheel of a vehicle. 

A conventional disc brake system of a vehicle 
comprises a hub mounted on a suspension link for rotation 
relative thereto about a central rotational axis. The hub 
provides a mounting for the wheel. The system also 
comprises a brake disc mounted on the hub to rotate 
therewith, friction material pads arranged on opposite 
sides of the disc, and at least one piston and cylinder 
assembly operable to urge the pads into engagement with the 
disc, to brake the hub and hence the wheel. 
Conventionally, the piston and cylinder assembly is 
slidably mounted on a slide bolted to the suspension link 
of the vehicle. The disc is conventionally rigidly fixed 
to the hub, and wear of the pads and/ or the disc is 
accommodated by the sliding movement of the cylinder. 

Disc brake systems which have discs which are non- 
rotational relative to the hub but slidable on the hub by 
means of splines or other non-circularity of the hub and 
the disc are also known, see, for example, GB 1 396 503. 
However, such systems are associated with technical 
problems. For example, since the discs are relatively 
thin, they tend to tilt on the hub and affect the braking 
ability. Also, there is a tendency for noise to be 
produced by rattle of the disc against the hub. At higher 
disc temperatures, these problems can be particularly 
severe since, when there is a large temperature 
differential, such as 600 °C, between the braking surface of 
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the disc and the hub, the disc expands considerably, away 
from the hub, exacerbating the problems of tilting and 
rattle . 

The present invention addresses these technical 
problems . 

According to the present invention, there is provided 
a disc brake system comprising a hub, and a disc, the hub 
being mounted for rotation about a central rotational axis 
and the disc being mounted on the hub to rotate therewith, 
wherein the disc is slidable on the hub in a direction 
which is parallel to said central rotational axis, wherein 
the system also comprises a plurality of resilient force 
applicators which are mounted between the hub and the disc, 
the force applicators acting to apply radially-directed 
forces to the disc, the force applicators being distributed 
circumf erentially around the hub. 

In a disc brake system according to the invention, the 
forces applied by the resilient force applicators serve to 
reduce noise from rattle of the disc against the hub, to 
control the sliding movement of the disc on the hub, to 
control the concentricity of the disc with the hub, and to 
provide stability of the disc to avoid tipping. In order 
to reduce disc wear, a disc brake system according to the 
invention may have two or more discs mounted side-by-side 
on the same hub, the resilient force applicators acting on 
all the discs. 

Preferably, in order to achieve improved concentricity 
of the disc on the hub, the resilient force applicators are 
substantially equispaced about said central rotational 
axis. There may be at least three equally-spaced resilient 
force applicators. 

Preferably, the force applicators are leaf springs. 
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Each leaf spring may be secured to the outer surface of the 
hub in a manner such that the spring extends tangential ly 
of the hub when the disc is not mounted on the hub. 

In one possibility, the hub and the disc have 
intermeshing surface features which prevent relative 
rotational movement between the hub and the disc but allow 
relative movement parallel to the central rotational axis, 
there being spaces between said intermeshing surface 
features in which said force applicators are mounted. 
Said intermeshing surface features may comprise axially- 
extending splines on the external surface of the hub and 
teeth projecting from the internal surface of the disc. 

In another possibility which reduces wear problems 
where the hub and the disc engage one another and 
difficulties in manufacturing intermeshing surface 
features, the internal surface of the disc and the external 
surface of the hub are formed with recesses in which a 
plurality of axially-extending rollers are captive, the 
rollers serving to transmit rotational drive between the 
hub and the disc, the disc being slidable axially on the 
rollers and hence relative to the hub. It is known from GB 
983 548 to transmit driving force between the hub and the 
disc by means of axially-extending rollers which are 
captive between the hub and the disc. In this case, the 
leaf springs may be positioned between the rollers around 
the hub. Alternatively, at least some of the leaf springs 
may have an opening therein in which one of the rollers is 
received. Preferably, in order to reduce corrosion 
problems, the rollers have surfaces formed from a material 
of higher corrosion-resistance than steel, eg 
nickel-chrome. 

There now follow detailed descriptions, to be read 
with reference to the accompanying drawings, of three disc 
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brake systems which are illustrative of the present 
invention. 

In the drawings: 

Figure 1 is a front elevation of the first 
illustrative system; 

Figure 2 is a cross-section of the first illustrative 
system taken on the broken line A-A in Figure 1; 

Figure 3 is a front elevation of the second 
illustrative system; 

Figure 4 is a cross-section of the system of the 
second illustrative system taken on the broken line A-A in 
Figure 3; 

Figure 5 is a perspective view of a roller and a leaf 
spring which form a part of the third illustrative system; 
and 

Figure 6 is a front elevation of part of the third 
illustrative system showing the roller and spring shown in 
Figure 5. 

The first illustrative disc brake system 10 shown in 
Figures 1 and 2 is for a wheel of a car. The system 10 
comprises a hub 12 , on which the wheel can be mounted, and 
two annular brake discs 14. The hub 12 is mounted for 
rotation about a central rotational axis 22 and the discs 
14 are mounted parallel to one another on the hub 12 to 
rotate therewith. The discs 14 are, however, slidable on 
the hub 12 in a direction which is parallel to the axis 22. 
The system 10 also comprises four friction pads 16 (Figure 
2) for braking the discs 14 by engaging side surfaces of 
the discs. The friction pads 16 are secured to three 
backing plates 18, one backing plate 18a being between the 
discs 14 and the others being on opposite sides of the 
discs 14 to the plate 18a. The median plate 18a has 
friction pads 16 secured to both of its faces. The brake 
pads 16 and the backing plates 18 are not shown in Figure 
1. 
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In order to prevent relative rotational movement 
between the hub 12 and the discs 14 but allow relative 
movement parallel to the central rotational axis 22, the 
hub and the discs have intermeshing surface features. 
Specifically, the hub 12 has axially-extending splines 28 
formed on its external surface on which the discs 14 are 
mounted. The splines 28 are arranged in groups so that 
three 75° arcs 24 of the outer surface of the hub 12 have 
the splines 28, the arcs 24 being separated by three 45° 
arcs 26 which are free of splines and are spaced form the 
discs 14. The splines 28 engage inwardly-projecting teeth 
30 on corresponding arcs 32 of the internal surfaces of the 
discs 14, in sliding axial engagement. 

The system 10 also comprises a plurality of resilient 
force applicators which are mounted between the hub 12 and 
the discs 14. These force applicators are provided by 
three leaf springs 34 distributed circumferential ly around 
the hub 12. One of the leaf springs 34 is secured to each 
of the splineless arcs 26 of the hub 12. The leaf springs 
34 are, thus, equispaced about the central rotational axis 
22. Each leaf spring 34 is secured in the circumferential 
centre of the portion 26 of the outer surface of the hub 12 
to which it is secured, so that the spring 34 extends 
tangential ly of the hub 12 when the disc 14 is not mounted 
on the hub 12. However, the springs 34 are deformed by the 
presence of the discs 14 so that each press resilient ly on 
the on the discs 14 at the circumferential ends of the 
springs 34. The leaf springs 34 are generally rectangular 
pieces of spring steel, and are 0.25 - 0.3mm thick. The 
leaf springs 34 are each secured to the hub 12 by a central 
screw 36. In alternative embodiments, there may be more 
than three leaf springs 34. The springs 34 act to apply 
radially-directed forces to the discs 14. 
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In alternative embodiments , the leaf springs 34 have 
a projection which is clipped into a socket in the hub 12 
in order to secure the springs to the hub. 

When the disc brake system 10 is mounted in a vehicle, 
one of the two outer backing plates 18 is f ixedly mounted, 
the other outer backing plate 18 and the median backing 
plate 18a are mounted to slide in a direction which is 
parallel to the axis 22. In order to brake the vehicle, 
the movable outer backing plate 18 is moved towards the 
discs 14 so that its pad 16 presses on the adjacent disc 
14. This causes this disc 14 to slide on the hub 12 so 
that the disc presses on one of the pads 16 of the median 
backing plate 18a. This causes the median backing plate 
18a to slide on the hub 12 so that its other pad 16 presses 
on the other disc 14. This causes the other disc 14 to 
slide on the hub 12 until it presses against the pad 16 of 
the fixed backing plate 18. Frictional forces between the 
pads 16 and the discs 14 then brake the hub 12 and hence 
the wheel attached thereto. During the sliding movement of 
the discs 14, the forces applied by the leaf springs 34 
control the movement, maintain the disc concentric relative 
to the axis 22, prevent tilting, and prevent rattling. 

The second illustrative disc brake system 40 shown in 
Figures 3 and 4 is generally similar to the system 10 
except as hereinafter described and the same reference 
numerals are used for similar parts. The system 40 
comprises a hub 12, and two brake discs 14. The hub 12 is 
mounted for rotation about a central rotational axis 22 and 
the discs 14 are mounted parallel to one another on the hub 
12 to rotate therewith. The discs 14 are, however, 
slidable on the hub 12 in a direction which is parallel to 
the axis 22. 

The system 40 differs from the system 10 in the design 
of its hub 12, in the form of the connection between its 



hub 12 and its discs 14, and in having four force 
applicators in the form of leaf springs 34 mounted on the 
hub 12 by screws 36, instead of three. Specifically, the 
splines 28 and teeth 30 of the system 10 are not present. 
Instead, the internal surface of each disc 14 is formed 
with four concave recesses 42 therein which are equispaced 
about the axis 22, the recesses 42 being generally semi- 
circular in transverse cross-section, and the external 
surface of the hub 12 is formed with four corresponding 
concave recesses 44 which are arranged so that each recess 
44 can co-operate with one of the recesses 42 in forming a 
cylindrical space. 

The system 40 also comprises four axi ally-extending 
cylindrical rollers 46 made of nickel-chrome. The rollers 
46 are captive between the disc discs 14 and the hub 12. 
Each roller 46 is received the cylindrical spaces formed by 
one of the recesses 44 of the hub 12 and by two of the 
recesses 42, one in each disc 14. The rollers 46 are, 
thus, equispaced about the central rotational axis 22. The 
discs 14 are in axial sliding engagement with the rollers 
46 and can slide axially relative to the hub 12. The 
rollers 46 transmit rotational drive between the hub 12 and 
the discs 14. 

The four leaf springs 34 of the system 40 are secured 
by the screws 36 to the circumferential centres of portions 
48 of the external surface of the hub 12 which are between 
the rollers 46. Each spring 34 extends tangentially of the 
hub 12 when the discs 14 are not mounted on the hub 12 but 
are bent when the discs 14 are mounted on the hub 12 so 
that they act to apply radially-directed forces to the 
discs 14. Only one of the leaf springs 34 is shown in 
Figures 3 and 4. 

The third illustrative disc brake system 60, 
illustrated by Figures 5 and 6 is similar to the system 40 
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except as described below and like reference numerals are 
used for like parts. The system 60 comprises a hub 12 and 
two discs 14 (only one disc 14 is shown) . The hub 12 and 
the discs 14 have recesses 42 and 44 , respectively, in 
which rollers 46 are received. The system 60 differs from 
the system 40, however, in that its force applicators are 
provided by four leaf springs 62 of different design to the 
springs 34 and positioned differently. 

Each of the leaf springs 62 is made from sheet spring 
steel which is 0.25 - 0.3mm thick and is generally 
rectangular except for tabs 64 which are bent over the ends 
of the hub 12 to secure the spring 62 to the hub. Each 
spring 62 is positioned over one of the rollers 46 with the 
roller 46 received in an opening 66 through the spring 62. 



CLAIMS 



A disc brake system comprising a hub, and a disc, the 
hub being mounted for rotation about a central 
rotational axis and the disc being mounted on the hub 
to rotate therewith, wherein the disc is slidable on 
the hub in a direction which is parallel to said 
central rotational axis, wherein the system also 
comprises a plurality of resilient force applicators 
which are mounted between the hub and the disc, the 
force applicators acting to apply radially-directed 
forces to the disc, the force applicators being 
distributed circumferentially around the hub. 

A disc brake system according to claim 1, wherein the 
resilient force applicators are substantially 
equispaced about said central rotational axis. 

A disc brake system according to either one of claims 
1 and 2, wherein the force applicators are leaf 
springs. 

A disc brake system according to any one of claims 1 
to 3, wherein each leaf spring is secured to the outer 
surface of the hub in a manner such that the spring 
extends tangential ly of the hub when the disc is not 
mounted on the hub. 

A disc brake system according to any one of claims 1 
to 4, wherein the hub and the disc have intermeshing 
surface features which prevent relative rotational 
movement between the hub and the disc but allow 
relative movement parallel to the central rotational 
axis, there being spaces between said intermeshing 
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surface features in which said force applicators are 
mounted . 

6 A disc brake system according to claim 5, wherein said 
intermeshing surface features comprise axially- 
extending splines on the external surface of the hub 
and teeth projecting from the internal surface of the 
disc. 

7 A disc brake system according to any one of claims 1 
to 4, wherein the internal surface of the disc and the 
external surface of the hub are formed with recesses 
in which a plurality of axially-extending rollers are 
captive , the rollers serving to transmit rotational 
drive between the hub and the disc, the disc being 
slidable axially on the rollers and hence relative to 
the hub. 

8 A disc brake system according to claim 7, wherein the 
leaf springs are positioned between the rollers around 
the hub. 

9 A disc brake system according to claim 7, wherein at 
least some of the leaf springs have an opening therein 
in which one of the rollers is received. 

10 A disc brake system according to any one of claims 7 
to 9, wherein the rollers have surfaces formed from a 
material of higher corrosion-resistance than steel. 

11 A disc brake system substantially as hereinbefore 
described with reference to, and as shown in, Figures 
1 and 2, or Figures 3 and 4, or Figures 5 and 6 of the 
accompanying drawings. 



